Involvement of T-type calcium channels in the mechanism of action of 5-HT in rat glomerulosa cells: a novel signaling pathway for the 5-HT7 receptor.
We have previously demonstrated that, in rat, the stimulatory effect of 5-HT on aldosterone secretion is mediated through a 5-HT7 receptor subtype. The aim of the present study was to characterize the transduction mechanisms associated with activation of native 5-HT7 receptors. 5-HT induced a dose-dependent increase in cAMP production in rat glomerulosa cells. Pretreatment of cells with the adenylyl cyclase (AC) inhibitor SQ 22536 or the protein kinase A (PKA) inhibitor H-89 markedly attenuated the effect of 5-HT on aldosterone secretion. Administration of 5-HT in the vicinity of glomerulosa cells induced a robust increase in cytosolic calcium concentration ([Ca2+]i) and this effect was abrogated by the T-type calcium channel blocker mibefradil. Patch-clamp studies confirmed that 5-HT activated a T-type calcium current. H-89 attenuated both the [Ca2+]i response and the activation of T-type calcium current induced by 5-HT. Reduction of extracellular calcium concentration in the medium or administration of mibefradil caused a marked reduction of the maximum effect (Emax) of 5-HT on aldosterone secretion. These data demonstrate that activation of native 5-HT7 receptors stimulates cAMP formation, which in turn provokes calcium influx through T-type calcium channels. Both the activation of the AC/PKA pathway and the calcium influx are involved in 5-HT-induced aldosterone secretion.